BiP, a major chaperone protein of the endoplasmic reticulum lumen, plays a direct and important role in the storage of the rapidly exchanging pool of Ca2+.
The activity of BiP, the major chaperone of the endoplasmic reticulum (ER) lumen, is known to be Ca2+-regulated; however, the participation of this protein in the ER storage of the cation has not yet been investigated. Here such a role is demonstrated in human epithelial (HeLa) cells transiently transfected with the hamster BiP cDNA and incubated in Ca2+-free medium, as revealed by two different techniques. In the first, co-transfected aequorin was employed as a probe for assaying either the cytosolic of the mitochondrial free Ca2+ concentration. By this approach higher Ca2+ release responses were revealed in BiP-transfected cells by experiments in which extensive store depletion was induced either by repetitive stimulation with inositol 1,4,5-trisphosphate-generating agonists or by treatment with the Ca2+ ionophore, A23187. In the second technique the cells were loaded at the equilibrium with 45Ca, and the release of the tracer observed upon treatment with thapsigargin, a blocker of the ER Ca2+ ATPases, was larger in BiP-transfected than in control cells. The latter results were obtained also when BiP was overexpressed not via transfection but as a response to ER stress by tunicamycin. These results are sustained by increases of the ER Ca2+ storage capacity rather than by artifacts or indirect readjustments induced in the cells by the overexpression of the chaperone since (a) the exogenous and endogenous BiP were both confined to the ER, (b) the expression levels of other proteins active in the ER Ca2+ storage were not changed, and (c) effects similar to those of wild type BiP were obtained with a deletion mutant devoid of chaperone activity. The specificity of the results was confirmed by parallel 45Ca experiments carried out in HeLa cells transfected with two other Ca2+-binding proteins, calreticulin and CaBP2(ERp72), only the first of which induced increases of Ca2+ capacity. We conclude that BiP has a dual function, in addition to its chaperone role it is a bona fide ER lumenal Ca2+ storage protein contributing, under resting cell conditions, to around 25% of the store, with a stoichiometry of 1-2 moles of calcium/mole of BiP.